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(54) EXHALATION ANALYZER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an exhalation analyzer 
whose operability is enhanced, whose time is shortened and which 
can make effective use of a carrier gas in a start-up and a fall 
operation. 

SOLUTION: In a start-up operation, a main control part 20 opens a 
solenoid valve 18, it starts to heat a detector heater 16H after the 
elapse of a definite time, it starts to heat a column heater 12H 
after the elapse of a definite time, it turns on an ionization lamp 14 
after the elapse of a definite time, and it outputs a preparation 
completion signal when the slope sensitivity of a detector 16 
becomes a definite value or lower. In a fall operation, the main 
control part 20 turns ofF the ionization lamp 1 4, it finishes heating 
the column heater 1 2H, it finishes heating the detector heater 1 6H 
after a definite time, and it closes the solenoid valve 1 8. 
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[Claim(s)] 

[Claim 1] The column which separates the component contained in the exhalation sample 
concerned by passing an exhalation sample. The ionization lamp which light is irradiated 
[ lamp ] and makes it ionize to the component separated by this column. The detector which 
detects said ionized component while building in this ionization lamp. The solenoid valve which 
supplies carrier gas to this detector and said column, and the colunm heater which heats said 
column to column laying temperature. The detector heater which heats said detector to detector 
laying temperature, and said ionization lamp, It has the main control section which controls 
actuation of said solenoid valve, said detector, said detector heater, and said colunm heater. This 
main control section Open said solenoid valve and heating of after fixed time amount progress 
and said detector heater is made to start. After fixed time amount progress. The exhalation 
analysis apparatus which has the function which will output a preparation-completion signal if 
make heating of said colunm heater start, said ionization lamp is made to turn on after fixed 
time amount progress and the slope sensibility of said detector becomes below constant value. 
[Claim 2] The column which separates the component contained in the exhalation sample 
concerned by passing an exhalation sample. The ionization lamp which light is irradiated 
[ lamp ] and makes it ionize to the component separated by this column. The detector which 
detects said ionized component while building in this ionization lamp. The solenoid valve which 
supplies carrier gas to this detector and said column, and the column heater which heats said 
colunm to column laying temperature. The detector heater which heats said detector to detector 
laying temperature, and said ionization lamp. It has the main control section which controls 
actuation of said solenoid valve, said detector, said detector heater, and said column heater. This 
main control section The exhalation analysis apparatus which is made to end heating of said 
column heater and has the function which is made to end heating of said detector heater and 
closes said solenoid valve after fixed time amount after fixed time amount while making said 
ionization lamp switch off. 

[Claim 3] The column which separates the component contained in the exhalation sample 
concerned by passing an exhalation sample. The ionization lamp which light is irradiated 
[ lamp ] and makes it ionize to the component separated by this column. The detector which 
detects said ionized component while building in this ionization lamp. The solenoid valve which 
supplies carrier gas to this detector and said column, and the column heater which heats said 
column to column laying temperature. The detector heater which heats said detector to detector 
laying temperature, and said ionization lamp. It has the main control section which controls 
actuation of said solenoid valve, said detector, said detector heater, and said column heater. This 
main control section Said ionization lamp is made to turn on at the same time it opens said 
solenoid valve and makes heating of said detector heater start after fixed time amount progress. 
After fixed time amount progress. The exhalation analysis apparatus which has the function 



which will output a preparation-completion signal if heating of said column heater is made to 
start and the slope sensibility of said detector becomes below constant value after fixed time 
amount progress. 

[Claim 4] The column which separates the component contained in the exhalation sample 
concerned by passing an exhalation sample. The ionization lamp which light is irradiated 
[ lamp ] and makes it ionize to the component separated by this column. The detector which 
detects said ionized component while building in this ionization lamp. The solenoid valve which 
supplies carrier gas to this detector and said column, and the column heater which heats said 
column to column laying temperature. The detector heater which heats said detector to detector 
laying temperature, and said ionization lamp. It has the main control section which controls 
actuation of said solenoid valve, said detector, said detector heater, and said column heater. This 
main control section The exhalation analysis apparatus which has the function which is made to 
end heating of a detector heater and closes said solenoid valve after fixed time amount at the 
same time it terminates heating of said said column heater and makes said ionization lamp 
switch off after fixed time amount. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the exhalation analysis apparatus which 
analyzes the component contained in exhalation using a gas chromatography in the medical 
field, the health industry, drunken-driving control, narcotics criminal investigation, etc. 
[0002] 

[Description of the Prior Art] The exhalation analysis apparatus which analyzes by extracting 
the exhalation of the subject is developed as indicated by the former, for example, JP,6-58919,A. 
An exhalation analysis apparatus is used in extensive fields, such as health care in the monitor 
of the breath analysis for clinical laboratory tests for example, in the medical field, or a patient's 
symptoms, measurement of the work environment in an industrial field and measurement of 
indoor environment, the drunken-driving control in the police field and narcotics control, the 
fire-causes investigation in the fire-fighting field, and the health industry field. 
[0003] The column which separates the component contained in the exhalation sample 
concerned when the conventional exhalation analysis apparatus passes an exhalation sample. 
The ionization lamp which light is irradiated [ lamp ] and makes it ionize to the component 
separated by this column. The detector which detects said ionized component while building in 
this ionization lamp. It has the hand valve which supplies carrier gas to this detector and said 
column, the column heater which heats said column to column laying temperature, and the 
detector heater which heats said detector to detector laying temperature. 

[0004] If an exhalation sample is sent into a column with carrier gas, the component of an 
exhalation sample will be separated by the difference in the holding time. After the separated 



component is ionized with an ionization lamp, it is detected by the detector as the ion current. 
[0003] Drawing 10 is starting in the conventional exhalation analysis apparatus, and a timing 
diagram which brings down and shows the first example of actuation. Hereafter, it explains 
based on this drawing. 

[0006] (I) Starting actuation by the operator [0007] First, a detector and a column are purged by 
making a hand valve open and supplying carrier gas. The time amount which a purge takes is 3 
minutes. 

[0008] Then, a detector heater is turned ON, and a column heater will be turned ON if ****** 
to which the detector reached detector laying temperature (120 **) is checked. Time amount 
until a detector becomes 120 ** from 20 degrees C is about 10 minutes. Heating of a column 
desorbs the component which remains in the column. Since the component from which the 
detector was desorbed at this time as it is low temperature from a colunm adheres to a detector 
as a contamination, the precision of a detector falls. Therefore, the detector heater is made to 
turn on ahead of a column heater. 

[0009] An ionization lamp is made to turn on when checking that the column has reached 
column laying temperature (100 **). Time amount until a column becomes 100 ** from 20 
degrees C is about 3 minutes. Even if it makes an ionization lamp turn on previously, analysis 
cannot be started until actuation of a detector is stabilized. Therefore, the ionization lamp is 
made to turn on at the end in order to extend the period which can be used. Then, the output 
signal of a detector is observed with a monitor, and analytic preparation will be completed if it 
checks that slope sensibility has become below constant value. The time amount which the 
slope sensibility after lighting becomes below constant value about an ionization lamp is about 
30 minutes. This time amount is time amount until the residual component desorbed from a 
column decreases and actuation of a detector is stabilized. 

[0010] (II) It is based on an operator, brings down and is actuation [0011]. First, a column heater 
is turned OFF while switching off an ionization lamp. A detector heater will be turned OFF if it 
checks that the column has fallen near the room temperature. Time amount until a colunm 
becomes 20 degrees C from 100 ** is about 3 minutes. Then, if it checks that the detector has 
fallen near the room temperature, a hand valve will be made close after fixed time amount (5 
minutes). Time amount until a detector becomes 20 degrees C from 120 ** is about 30 minutes. 
[0012] Drawing 11 is starting in the conventional exhalation analysis apparatus, and a timing 
diagram which brings down and shows the second example of actuation. The second example 
performs to coincidence turning on and off of a detector heater, and lighting and putting out 
lights of an ionization lamp which should be essentially performed separately for shortening of 
time amount, or simplification of actuation. Hereafter, it explains based on this drawing. 
However, since the second example is using the same exhalation analysis apparatus as the first 
example, the same explanation as the first example is omitted. 



[0013] (I) Starting actuation by the operator [0014] First, a detector and a column are purged by 
making a hand valve open and supplying carrier gas. Then, while a detector heater is turned on, 
an ionization lamp is turned on, and a colunm heater will be turned ON if it checks that the 
detector has reached detector laying temperature (120 **). Then, while checking that the 
colunm has reached colunm laying temperature (100 the output signal of a detector is 
observed with a monitor, and analytic preparation will be completed if it checks that slope 
sensibility has become below constant value. The time amount which the slope sensibility after 
lighting becomes below constant value about an ionization lamp is about 18 minutes. In this 
starting actuation, while a detector heater is turned on and shortening time amount by turning on 
an ionization lamp, actuation is simplified. 

[0015] (II) It is based on an operator, brings down and is actuation [0016]. First, a colunm 
heater is turned OFF. If it checks that the column has fallen near the room temperature, an 
ionization lamp will be switched off at the same time it turns OFF a detector heater. Time 
amount until a colunm becomes 20 degrees C from 100 ** is about 3 minutes. Then, if it checks 
that the detector has fallen near the room temperature, a hand valve will be made close after 
fixed time amount (5 minutes). Time amount until a detector becomes 20 degrees C from 120 ** 
is about 30 minutes. Actuation is simplified by [ this ] bringing down, and switching off an 
ionization lamp in actuation, while a detector heater is turned off. 
[0017] 

[Problem(s) to be Solved by the Invention] However, in the conventional exhalation analysis 
apparatus, starting and since it brought down and actuation was all performed manually, there 
were the following problems. 

[0018] (a) It rose and brought down, and since it was troublesome on the whole, actuation had 
required time amount, by the time the operator became skilled. Therefore, workability was 
falling. 

[0019] (b) The second example brings [ the first example ] down starting actuation for 21 
minutes for 46 minutes, and the first example and the second example of actuation have become 
38 minutes. Although it was so good that starting and the time amount which is brought down 
and actuation takes were short with the natural thing, compaction of the time amount beyond 
this was difflcult. Moreover, in the above-mentioned example, shortly after a detector reaches 
detector laying temperature, the colunm heater is turned ON, for example. However, in fact, 
after a detector reaches detector laying temperature, it will take time amount until an operator 
notices this and it turns ON a column heater. Thus, loss time amount surely follows on manual 
operation. Therefore, it rose, and brought down and actuation had taken useless time amount. 
[0020] (c) There should just be 3 minutes of time amount which a purge takes as 
above-mentioned. However, an operator may forget this time amount or may be late for noticing 
this time amount. Therefore, as for such a case, carrier gas might become useless. 
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[0021] 

[Objects of the Invention] Then, the purpose of this invention is to offer starting and the 
exhalation analysis apparatus which faces bringing down and can realize improvement in 
workability, compaction of time amount, a deployment of carrier gas, etc. 
[0022] 

[Means for Solving the Problem] The column which separates the component contained in the 
exhalation sample concerned when an exhalation analysis apparatus according to claim 1 to 4 
passes an exhalation sample. The ionization lamp which light is irradiated [ lamp ] and makes it 
ionize to the component separated by this column. The detector which detects said ionized 
component while building in this ionization lamp. The solenoid valve which supplies carrier gas 
to this detector and said column, and the column heater which heats said column to column 
laying temperature, It has the main control section which controls actuation of the detector 
heater which heats said detector to detector laying temperature, said ionization lamp, said 
solenoid valve, said detector and said detector heater, and said column heater. 
[0023] The main control section of an exhalation analysis apparatus according to claim 1 makes 
heating of after fixed time amount progress and said detector heater start, makes heating of after 
fixed time amount progress and said column heater start, makes said ionization lamp to open 
said solenoid valve and turn on after fixed time amount progress, and if the slope sensibility of 
said detector becomes below constant value, it will output a preparation-completion signal. The 
main control section of an exhalation analysis apparatus according to claim 2 terminates heating 
of said column heater, after fixed time amount, terminates heating of said detector heater and 
closes said solenoid valve after fixed time amount while making said ionization lamp switch off. 
The main control section of an exhalation analysis apparatus according to claim 3 will output a 
preparation-completion signal, if make said ionization lamp turn on, heating of after fixed time 
amount progress and said column heater is made to start and the slope sensibility of said 
detector becomes below constant value after fixed time amount progress at the same time it 
opens said solenoid valve and makes heating of said detector heater start after fixed time 
amount progress. The main control section of an exhalation analysis apparatus according to 
claim 4 terminates heating of a detector heater, and closes said solenoid valve after fixed time 
amount at the same time it terminates heating of said said column heater and makes said 
ionization lamp switch off after fixed time amount. 

[0024] Before a detector reaches laying temperature, since the operator needs to always be 
observing the temperature of a detector manually, it is impossible to make heating of a column 
heater start in practice. However, what (it waits fixed time) this is automatically performed for 
like this invention is easy. Therefore, in this invention, after a detector reaches laying 
temperature, starting time amount is shortened compared with the case where heating of a 
column heater is made to start. Similarly, when a column falls in fixed proportion of laying 



temperature, it is manually impossible to terminate heating of a detector heater in practice. 
However, what (it waits fixed time) this is automatically performed for like this invention is 
easy. Therefore, in this invention, when a column falls near the room temperature, compared 
with the case where heating of a detector heater is terminated, it brings down and time amount 
is shortened. Moreover, since the configuration for which it waits fixed time is good at not 
feedback control but sequence control, it is easy. 
[0025] 

[Embodiment of the Invention] Drawing 1 is the block diagram showing 1 operation gestalt of 
the exhalation analysis apparatus concerning this invention. Drawing 2 and drawing 3 are the 
partial enlarged drawings of the injection valve in drawing 1 , drawing 2 shows starting and the 
case where brought down and the passage of business is chosen to the list for exhalation suction, 
and drawing 3 shows the case where the passage for analysis is chosen. Hereafter, it explains 
based on these drawings. 

[0026] The column 12 which separates the component contained in the exhalation sample A 
when the exhalation analysis apparatus 10 concerning this invention passes the exhalation 
sample A, The ionization lamp 14 which light is irradiated [ lamp ] and makes it ionize to the 
component separated by the column 12, The detector 16 which detects the component ionized 
while building in the ionization lamp 14, The solenoid valve 18 which supplies carrier gas C to 
a detector 16 and a colunm 12, Colunm heater 12H which heat a column 12 to column laying 
temperature, and detector heater 16H which heat a detector 16 to detector laying temperature. It 
has the main control section 20 which controls actuation of the ionization lamp 14, a solenoid 
valve 18, a detector 16, detector heater 16H, and colunm heater 12H. 

[0027] The ionization lamp 14 is an ultraviolet ray lamp. Colunm heater 12H are the thermostat 
equipped with the heating element, temperature sensor, and thermoregulator which are not 
illustrated. Detector heater 16H are constituted by the heating element, temperature sensor, and 
thermoregulator which are not illustrated. Although the main control section 20 does not 
illustrate, it is equipped with the sequence control means which consists of a timer, a relay, etc., 
and the data-processing means which consists of a microcomputer. The exhalation analysis 
apparatus 10 starts a sequence control means, and it is brought down, and controls actuation. A 
data-processing means judges whether slope sensibility became below constant value while 
processing analytical data by inputting the output signal of a detector 16. 

[0028] the exhalation analysis apparatus 10 of this operation gestalt — a pressure sensor 30, the 
exhalation discharge tube 32, exhalation discharge-tube heater 32H, the exhalation installation 
tubing 36, exhalation installation tubing heater 36H, a filter 38, an injection valve 40, 
injection-valve heater 40H, the measuring tubing 42, a pump 44, a chemical cylinder 46, the 
carrier gas controller 48, the analysis control section 50, a pilot light 52, and the starting switch 
54 — it brings down and the switch 56 grade is attached. In addition, in order to make it 



intelligible, it separates mutually and is illustrated, but it is mutually close and exhalation 
discharge-tube heater 32H, exhalation installation tubing heater 36H, injection-valve heater 40H, 
colunm heater 12H, and detector heater 16H are installed so that piping may not be exposed in 
fact. 

[0029] The exhalation discharge tube 32 is a glass tube with which the swelling was formed in 
the center, and exhalation A* is blown into the interior. Exhalation discharge-tube heater 32H are 
constituted by the heating element, temperature sensor, and thermoregulator which are not 
iUustrated, and heat the exhalation discharge tube 32 to constant temperature. A pressure sensor 
30 detects the pressure buildup of exhalation A' in the exhalation discharge tube 32, and outputs 
a sampling start signal to the analysis control section 50. The exhalation installation tubing 36 is 
the passage in the case of filling up the measuring tubing 42 with exhalation A' blown into the 
exhalation discharge tube 32. Exhalation installation tubing heater 36H are constituted by the 
heating element, temperature sensor, and thermoregulator which are not illustrated, and heat the 
exhalation installation tubing 36 to constant temperature. An injection valve 40 is constituted by 
the rotary bulb which consists of ports 1-6 shown in drawing 2 and drawing 3 , and the actuator 
which is not illustrated, and switches the passage of exhalation A' and carrier gas C based on the 
control signal outputted from the analysis control section 50. Injection-valve heater 40H are the 
thermostat equipped with the heating element, temperature sensor, and temperature controller 
which are not illustrated, and heat an injection valve 40 to constant temperature. The measuring 
tubing 42 holds exhalation A' as an exhalation sample A of fixed capacity. A pump 44 is a 
diaphram pump, attracts exhalation A in the exhalation discharge tube 32, and fills up the 
measuring tubing 42 with it. The chemical cylinder 46 is filled up with carrier gas C, such as 
nitrogen, helium, or air. The carrier gas controller 48 is constituted by a pressure regulating 
valve and the massflow controller, and adjusts the pressure and flow rate of carrier gas C which 
are passed to a column 12. The analysis control section 50 is constituted by the microcomputer 
and controls an injection valve 40 and a pump 44. A display lamp 52 is turned on with the 
preparation-completion signal outputted from the main control section 20. 

[0030] starting [ in / in drawing 4 , drawing 5 , and drawing 6 / the exhalation analysis apparatus 
10 ] ~ and it brings down, and the first example of actuation is shown, the flow chart of starting 
actuation and drawing 5 bring down drawing 4 , and a flow chart of operation and drawing 6 are 
timing diagrams. Hereafter, actuation of the exhalation analysis apparatus 10 is explained based 
on drawing 1 thru/or drawing 6 . In addition, to the conventional exhalation analysis apparatus 
in drawing 10 , the exhalation analysis apparatus 10 in this example transposes a hand valve to a 
solenoid valve 18, and attaches the main control section 20. Therefore, the exhalation analysis 
apparatus [ in / except for these points / this example ] 10 and the conventional exhalation 
analysis apparatus in drawing 10 are the same configurations. 

[0031] (1) Exhalation suction actuation [0032] In the exhalation analysis apparatus 10, 




exhalation suction which fills up the measuring tubing 42 with the exhalation sample A other 
than analysis can also be performed now. First, the passage for exhalation suction ( drawing 2 ) 
is chosen by the injection valve 40. If the subject blows exhalation A* into the exhalation 
discharge tube 32, only in predetermined time, a pump 44 will operate corresponding to this. At 
this time, exhalation A' flows with exhalation discharge-tube 32 •> exhalation installation tubing 
36 -> filter 38 -> injection-valve 40 (measuring tubing 42) -> pump 44 -> discharge. Thereby, 
the measuring tubing 42 is filled up with exhalation A as an exhalation sample A. 
[0033] (2) Starting actuation [0034] If an operator rises and a switch 54 is pushed, the starting 
actuation by the main control section 20 will begin. First, through the analysis control section 50, 
to an injection valve 40, bring down, the passage of business is made to choose ( drawing 2 ), a 
solenoid valve 18 is opened (step 101 and here are made into the starting point, i.e., 0 minute), 
and it judges [ starting and ] whether fixed time amount a passed (step 102). Thereby, since 
carrier gas C flows with chemical cylinder 46 -> solenoid-valve 18 -> carrier gas controller 48 
-> injection-valve 40 -> colunm 12 -> detector 16 -> discharge, a column 12 and a detector 16 
are purged. Fixed time amount a is 3 minutes. If fixed time amount a passes, detector heater 
16H are turned ON (step 103 or 3-minute progress), it judges whether fixed time amount b 
passed (step 104), and if fixed time amount b passes, colunm heater 12H will be turned ON 
(step 105 or 10-minute progress). The temperature up property of detector heater 16H and 
colunm heater 12H is compared, and fixed time amount b is set up, for example, is 7 minutes so 
that detector temperature may always become higher than colunm temperature. Then, it judges 
whether fixed time amount c passed (step 106), and when fixed time amount c passes, the 
ionization lamp 14 is made to turn on (step 107 or 13-minute progress). Before actuation of a 
detector 16 is stabilized, when actuation of the ionization lamp 14 is stabilized, fixed time 
amount c is set as a value which does not cut down the period which can use the ionization lamp 
14, for example, is 3 minutes. Then, if the output signal of a detector 16 becomes below 
constant value (for example, 3V), it is begun to check slope sensibility, and it judges whether 
slope sensibility became below constant value (for example, 200 muV/min) (step 108). When 
slope sensibility becomes below constant value, (step 109 or 43-minute progress) and a display 
lamp 52 are made to turn on by outputting a preparation-completion signal. That slope 
sensibility becomes below constant value means that the residual component desorbed from a 
colunm 12 decreased, and actuation of a detector 16 was stabilized. Thus, the starting time 
amount which was the need can be shortened at least conventionally in 43 minutes for 46 
minutes ( drawing 10 ). 

[0035] (3) Analysis actuation [0036] The passage for analysis ( drawing 3 ) is made to choose it 
as an injection valve 40 through the analysis control section 50. Thereby, since carrier gas C 
flows with chemical cylinder 46 -> solenoid- valve 18 -> carrier gas controller 48 -> 
injection-valve 40 (measuring tubing 42) -> column 12 -> detector 16 -> discharge, the 



exhalation sample A with which the measuring tubing 42 was filled up flows with carrier gas C, 
and a column 12 and a detector 16 are passed. By dissociating in a column 12, each component 
contained in this exhalation sample A has a time difference, and is detected by the detector 16. 
In a detector 16 and the main control section 20, qualitative analysis is performed by the volume 
(retention volume) or its time amount (holding time) of carrier gas C after pouring in the 
exhalation sample A until the judgment band of each component comes out, and quantitative 
analysis is carried out from a peak area or a peak height. 

[0037] (4) Bring down and it is actuation [0038]. If an operator brings down and a switch 56 is 
pushed, it will be based on the main control section 20, and will bring down, and actuation will 
begin. First, while rising to an injection valve 40 through the analysis control section 50, and 
bringing down, making the passage ( drawing 2 ) of business choose and making the ionization 
lamp 14 switch off, colunm heater 12H are turned OFF (step 201 and here are made into the 
starting point, i.e., 0 minute). Then, it judges whether fixed time amount d passed (step 202), 
and if fixed time amount d passes, detector heater 16H will be turned OFF (step 203 or 1 -minute 
progress). The temperature fall property of detector heater 16H and column heater 12H is 
compared, and fixed time amount d is set up, for example, is 1 minute so that detector 
temperature may always become higher than column temperature. Then, it judges whether fixed 
time amount e passed (step 204), and if fixed time amount e passes, a solenoid valve 18 will be 
closed (step 205 or 36-minute progress). As it is put to the open air while the detector 16 has 
been an elevated temperature, and the engine performance of a detector 16 is not dropped, fixed 
time amount e is set up in consideration of the temperature fall property of detector heater 16H, 
for example, is 35 minutes, thus, conventionally required at least for 38 minutes ( drawing 10 ) 
— it brings down and time amount can be shortened in 36 minutes. 

[0039] starting [ in / in drawing 7 , drawing 8 , and drawing 9 / the exhalation analysis apparatus 
10 ] — and it brings down, and the second example of actuation is shown, the flow chart of 
starting actuation and drawing 8 bring down drawing 7 , and a flow chart of operation and 
drawing 9 are timing diagrams. Hereafter, actuation of the exhalation analysis apparatus 10 is 
explained based on drawing 1 thru/or drawing 3 and drawing 7 thru/or drawing 9 . However, 
except for the function of the main control section 20, since it is the same as the first example, 
the exhalation analysis apparatus 10 in this example omits the same explanation as the first 
example. 

[0040] (1) Starting actuation [0041] If an operator rises and a switch 54 is pushed, the starting 
actuation by the main control section 20 will begin. First, to an injection valve 40, bring down, 
the passage of business is made to choose ( drawing 2 ), a solenoid valve 18 is opened (step 301 
and here are made into the starting point, i.e., 0 minute), and it judges [ starting and ] whether 
fixed time amount f passed (step 302). Thereby, a column 12 and a detector 16 are purged. 
Fixed time amount f is 3 minutes. If fixed time amount f passes, the ionization lamp 14 is turned 



on (step 303 or 3-minute progress), it judges whether fixed time amount g passed (step 304) and 
fixed time amount g passes at the same time it turns ON detector heater 16H, colunm heater 
12H will be turned ON (step 305 or 10-minute progress). Fixed time amount g is set up so that 
detector temperature may always become higher than column temperature, for example, it is 7 
minutes. Then, fixed time amount h passes, it judges whether fixed time amount h passed (step 
306), if the output signal of a detector 16 becomes below constant value (for example, 3V), it is 
begun to check slope sensibility, and it judges whether slope sensibility became below constant 
value (for example, 200 muV/min) (step 307 or 13-minute progress). When slope sensibility 
becomes below constant value, (step 308 or 18-minute progress) and a display lamp 52 are 
made to turn on by outputting a preparation-completion signal. Thus, the starting time amount 
which was the need can be shortened at least conventionally in 18 minutes for 21 minutes 
( drawin g 11 ). 

[0042] (2) Bring down and it is actuation [0043]. If an operator brings down and a switch 56 is 
pushed, it will be based on the main control section 20, and will bring down, and actuation will 
begin. First, rise to an injection valve 40, and bring down, the passage ( drawing 2 ) of business 
is made to choose, and colunm heater 12H are turned OFF (step 401 and here are made into the 
starting point, i.e., 0 minute). Then, it judges whether fixed time amount i passed (step 402), and 
the ionization lamp 14 is made to switch off at the same time it will turn OFF detector heater 
16H, if fixed time amount i passes (step 403 or 1-minute progress). Fixed time amount i is set 
up so that detector temperature may always become higher than colunm temperature, for 
example, it is 1 minute. Then, it judges whether fixed time amount j passed (step 404), and if 
fixed time amount j passes, a solenoid valve 18 wiU be closed (step 405 or 36-minute progress). 
As it is put to the open air while the detector 16 has been an elevated temperature, and the 
engine performance of a detector 16 is not dropped, fixed time amount j is set up in 
consideration of the temperature fall property of detector heater 16H, for example, is 35 minutes, 
thus, conventionally required at least for 38 minutes ( drawing 11 ) ~ it brings down and time 
amount can be shortened in 36 minutes. 
[0044] 

[Effect of the Invention] According to the exhalation analysis apparatus according to claim 1 or 
3, the following effectiveness is done so. 

[0045] The main control section makes heating of a colunm heater start, when fixed time 
amount passes, before a detector reaches laying temperature. By having prepared the main 
control section, this actuation cannot become realizable for the first time, and carmot be realized 
in practice by the conventional manual operation. Therefore, after a detector reaches laying 
temperature, starting time amount can be shortened compared with the case where heating of a 
colunm heater is made to start. And since it can be operated easily [ anyone ] by having 
automated, workability can also improve. 



[0046] Since it is avoidable that an operator continues passing carrier gas vainly when the main 
control section opens a solenoid valve and makes heating of a detector heater start after fixed 
time amount progress, while being able to use carrier gas effectively, starting time amount 
nearby compaction can be carried out. And since it can be operated easily [ anyone ] by having 
automated, workability can also improve. 

[0047] The main control section will output a preparation-completion signal, if the slope 
sensibility of a detector becomes below constant value. By having prepared the main control 
section, this actuation cannot become realizable for the first time, and cannot be realized in 
practice by the conventional manual operation. Therefore, since it can judge correctly that 
actuation of a detector was stabilized compared with the case where see the conventional 
monitor with the naked eye, and it is judged, starting time amount can be shortened. And since it 
can be operated easily [ anyone ] by having automated, workability can also improve. 
[0048] According to the exhalation analysis apparatus according to claim 2 or 4, the following 
effectiveness is done so. 

[0049] The main control section will terminate heating of a detector heater, if fixed time amount 
progress is carried out before a colunm falls near the room temperature. By having prepared the 
main control section, this actuation cannot become realizable for the first time, and cannot be 
realized in practice by the conventional manual operation. Therefore, when a column falls near 
the room temperature, compared with the case where heating of a detector heater is terminated, 
it brings down and time amount can be shortened. And since it can be operated easily [ anyone ] 
by having automated, workability can also improve. 

[0050] After fixed time amount progress, after a detector falls in fixed proportion of detector 
laying temperature, since it is avoidable that an operator continues passing carrier gas vainly 
when the main control section closes a solenoid valve, while being able to use carrier gas 
effectively, it brings down and time amount can also be shortened. And since it can be operated 
easily [ anyone ] by having automated, workability can also improve. 

[0051] According to the exhalation analysis apparatus according to claim 1 to 4, since actuation 
of the main control section is realizable by not feedback control but sequence control, a 
configuration can be simplified. 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing 1 operation gestalt of the exhalation analysis 
apparatus concerning this invention. 

[Drawing 2] It is the partial enlarged drawing showing the injection valve in drawing 1 , and 
they are starting and the case where brought down and the passage of business is chosen at the 
list for exhalation suction. 

[Drawing 3] It is the partial enlarged drawing showing the injection valve in drawing 1 , and is 
the case where the passage for analysis is chosen. 



[Drawing 4] It is the flow chart which shows the first example of the starting actuation in the 
exhalation analysis apparatus of drawing 1 . 

[Drawing 5] It is the flow chart in the exhalation analysis apparatus of drawing 1 which brings 
down and shows the first example of actuation. 

[Drawing 6] It is the timing diagram in the exhalation analysis apparatus of drawing 1 which 
brings down, and brings down and shows the first example of actuation. 

[Drawing 7] It is the flow chart which shows the second example of the starting actuation in the 
exhalation analysis apparatus of drawing 1 . 

[Drawinig 8] It is the flow chart in the exhalation analysis apparatus of drawing 1 which brings 
down and shows the second example of actuation. 

[Drawing 9] It is the timing diagram in the exhalation analysis apparatus of drawing 1 which 
brings down, and brings down and shows the second example of actuation. 
[Drawing 10] It is the timing diagram in the conventional exhalation analysis apparatus which 
brings down, and brings down and shows the first example of actuation. 

[Drawing 11] It is the timing diagram in the conventional exhalation analysis apparatus which 

brings down, and brings down and shows the second example of actuation. 

[Description of Notations] 

10 Exhalation Analysis Apparatus 

12 Column 

12H Colunm heater 

14 Ionization Lamp 

16 Detector 

16H Detector heater 

18 Solenoid Valve 

20 Main Control Section 

A Exhalation sample 

C Carrier gas 
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t. z<mtii^ikim^^Mz^^vr:ffxi:m*^-r 
hmm^t . mi:fj 5^$-;* yj^m^^mizi}m-r?>:ft 
7Ah-^i:. msmtti^^mm^Wi^^iztm-t^ 

mi^ytyityyy^^j^-t. 
mmtii^<oxzi-ymmi}<-^m.m'iz^'ytzti>mm 

fKMmiz^tti^m^^^m^h:f!7j>^b. ^co^^a 
^■th^:i-y^t^yy°t. z<r>-( :tyit^yy'i:^mt 

wSMi-(:tyityyr^m)iY^^thtkHz. itfiE^^A 

[it*^3i mmmimi&^-^&ztizi'ommf 

\,z}s.'>x%m^fvrzmiVin \^xit^mt\^x^:^y\^ 
^■^i-(:^y{t'^yyb. z<r)4:^y^^yy^nm' 

md.A^J^i:^^J>WL^mzt\mthit} 



yity yy^m'^^-'&^^mmk. 

\.zi.-iX%m^i\.ti.^-^\.zn\^x%^ms^\^xA^y\Y. 
^■ti>^^yityyyt. z<r>^ ify-vcyyr^nm-t 

«?aiSb-^i:, wm.^:^yi^yyy. mtmm^. m 
iBi^ai^s, H>nfii^aisb-^s.i;r|5ia;{,5i,t-:j'<7)i!j 

mlB^ ^v-fb^ ^rSrfWfl-SHtl. t |5|mc:«iaigffb-:? 
[0001 ] 
[0002] 

im^^mm-i mk. muiumw-e - 5 s 9 1 9-^1^ 
m^zim^ta:\^hXoi,z. w§i.^<m%^miLx^ 
m^mon%'rtvmmim^^tix\.^^. nmcHf^mm. 
ti, mtM. mmm\,ziinhmmmm<r>n%'^w>? 
m^co^R^co^. mM^mi.zin'^hmmimm^'^ 
m.H^<^m^. ^^m^za^'fhfmmwmt. 0^ 
mmmt 0 . mi^m\iZi6\,'rh'XmMm&. mmm 
m^miztnfi>mm§mm. im^j:-»mizxim^ti?> 

iiCOX'ht. 

[0003] t^cOPf^^Jr^lSti. iif»SSipt2raia$ 

ithztizi'o^m^^mm^z-tttit^^ir^mi-^ 

ijyJ^h. Zcr>t]yMzi.r>X9tm.^fd-c^'ff\znhX 
^•kmA\.XM(y^^^hMiy^yyy}:L. z<r>^ 
::fyit^ yyt:\f^m-t 1 1 1 tcMia^ WbSit^fiR 
^i:miii-r^miii^t. ^co^ajSai^aWB^^Atc^ 
^UT:^xi:mi^-r6^m^t. wiiMyJ^^::^yJ^m. 

^miizMm-h^ ^ A b -^j' i: , BtriB^iaissr^iajs 

[00 04 1 Bf^im$r^^'JT;jrxfci:t,tcX7 7Atc 
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[ 0 0 0 5 ] la 1 0(4. «^ODfSvr«-«filMtc*5{ta± 
[00 06] (i) i^^izxt±i^±imi^ 

[00 07] t-r. ^W^^BHlcLTdfA-UT^yx^tt 

-'>'i,z^-t^mmiimz.ii 3 -ii-x'h^. 

[0 0 08]i^V%T, «iaj«b-^S-3r:^fcL. tftffiS 

*^'^aiSiSSjas (120 {z^vtz^ik^^m^Lfz 

^yJ^y^-^'i^yizi-h. «!aiSWC*><5>120 

x:iz^j:ttT^mmmvy^Th?>, ^^J^irnmt^ 

t:(;yMzmWLX\>^h^m^mtt^. Z<7)t^mUi 

bLxmtii^i,znm-r^(ox\ mta^commim-hh. 

[00 0 91 f)y2^tS^f]yh.W>^^ (100 -C) (c^U 

12, mk^zm'^^x\^h. mv^t. ^aisc7)ai:b«-f- 
m-x^x. m!i^<mmm'&'fh t Tcr)miX'h h . 

[00 10] ill) i^^^zXt±ibTimi¥ 

[00 11] t-r. ■<^yityyyi:xmTr^bbi, 

iz. ;^9Ab-^«r:t7fc-rS. HryM^t/fmSa&mizT 
i)^^fz:Lbt:mt2Lt:(>. ^EtiSb-^Sr^^tc-t^, 
:^yA *n00 ^>20'CtC^ l> T'«0B#H{4**; 3 ji)-X'h 

&,m^x. ^m^^iimimmizrij^-o t^zb ^mm u 
tih. -^la ( 5^) mz. ^m^^miz-th, mm 

[ 0 0 1 2 ] la 1 1 mk(on%»mmmii,ztnf^± 

MZ , 3|s:*»iJ^ tC^T 0 S l^ajS b - rJ' C0:t >' • 

51-7 1 ^r^yity yyeo^i ■ m^b i: mf^^z'ff^ iy<7) 
x'hh. mT, ^(rmmzmrs^mmth. tztit. m 

m-^i b m tijeHj<4«B&-r s . 

[0013] (I) f^ii^Ci SA«.±tf «lf^ 

[00 14] t-r. ¥l6#$:raCLT^-vUTXfX$r« 



V^T. «ltliSb-^'$r:t>'-rSi:|ll^tC^5l-WI:7yr 
Srj^TL, mS*^^tiiSI$Siajg (120 -C) izmtfc 
Zbimi^tfzh. AyJ^\i-i^i^yi<z-t&. 
•C. iH^M.tii:^yM,WLMmi (100 X:) t^t^Ci:?: 

-ymm^-'&m.iiiT b^h ^miim&^Th s . ^ ct) 

5:*>±(f»#t-{4. mtiim\i-9%:^y^:hbmmiz^ 

:^yityyy^)m-t^:ibi,zx'o. ^^mmt-th 

b b ttcSlf^SrlSifrfkL-CV^S. 

[00 15] (ID fiF^izJ:h±-hrimi¥ 

[00 16] if, :^yM,t.-^^:^yl,Z^&. i]=yJ^ 

if'Wimmyz-Yf^-itzzb^vmX'fzh. «iaiSb-^ 

^^y^z-rhbmmz-f ^y-^ty yyiimi^i> . Hy 

A*«100 •C*>^>20°ac^«.i-C«O^S<4*«>3t«-C'ft.g.. 

-si^ra ( 5^) f*ic. ^^^m.z-th. 

*n20 'C*^'o20-'C(C^^tf<?)^ra{i:*«;30^-C'*>l., <I 
c7)i:*>TtfJ*f^T'<4. ^aiSb-:J'5:^7-r&t|3|i^tc 

[00 17] 

\wmw^l^^xob'^hwm^ L^^L^ifi mkco 

[0018] ( a ) i:%±ifRt/±-hTimmt. 
mizmmx'hhfzif). fm^ii^m-t^^x-izt^i^i)^ 

[0019] ( b ) ±ib±ifm^<.iw.-^i3-^^. m- 
mt^2\'9f. ±-hTwmmm-mRxfm-mbi^fiz3&fit 

\mmzm■t^nm,tm<^\^}ix v^*^. ^^tijuiioi^^ 

mmi^ifimm^^^mz^hb. -rctc^^^^Ab- 

Ltzi^-^x, ^■hiifmfi.-hTW^mz^ mk^s^m 

[0020] ( c ) wi^<r>bi5 0 , vN'-i/icg-rs^ra 
^0. :i<r)^i,z%^«n\.zmiitzy)'rh:ibtiihh, 

Lfzti-oX . Z<r>Xd U T:ff:^i^mkiz^ 
hZbti-h-ytz. 
[002 1] 
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[0022] 

b. Zcr)mti!,^RX/mi:f}yMZ^-^>JT:ffXi:mm'r 
hmmif-b. mm^yJ^^::f;yJ^m.^^lztim-t&:fj 

[00233 m^m 1 fss^oDf m:«-«ffia«o±«offligB 

HuiS«aiSb-:J'c7)JpSftS:$l7S-ti:-^ll#Sm. 

Sb - ^ jDfft^ eH4§$ -t^b mmzmm-( :^yityy 
nm^^-^v^mm. Mie^^Ab-^cosnisi 

ifi-%mXTiz^j:'>tzt>t^m^-Tm^^^-n^h. if* 

«4ie«icoii?^^tifsiac7)±*ijffligi5{i:, mimi.ijv^ 

r$:M*T$-y:-l. |BIB$tc«jmSb-:J'(^lin|a$:*IT$-^ 
[00241 «!aiS3&«iS^JS{c^4 iSrtc. ;<r9Ab 

^m§5b-^'<7)ip^il:i^T$^i:^>Ii;(i, ¥ 
d a i&T'Htr-r S ( -SB$^#o ) c: i: \,im^Xh 
^Bttc, :^aiSb-^'c7)Jp|?iiS-fl7$-*l.«^tcit^ 

[00 251 



tct3(ti> -iyiyj-i^i^B yj^)vr(r>^^mzmx'h 0 . 

S. 

[0026] :*:^HHt;jSi,Ilf^:Ji-^J|g 1 0 {4, Dfmifi 
A 2: iiiS $ i: i 0 B¥».ISm ^ ix S 
$rtJi-^&;<?^Al 2i:. 1 2tcioTt5i-SISa 

tzmtiizn Lx%^ms» Lx^:^y^^-^h^:^ym 
yyiAb. ■i:^yityyriAi:\f^mt^bbhi,z^ 
yty^t^tifz^^ii^iti-rhmtii^ieb. ^aisi6 

mff)=yj^ 1 2.\,z^^ ^)TiJ:KO^mkthm^\B 

f]vl^\2-^f}v2:.WC^mimztm^hf}=yJ^\L- 

^\iwb. im>^ 1 6 $:^aj#iis^iagtcsaift-r 

aj#ffb-^ 1 6Hi:, ^Jj-y-fl:5>'7-14, 
8. «!tiJSl 6, ^^tBSb-rJ'l 6H&t^;i&7Ab-:}' 
1 2 H<7)i,#?r*iJffllf «>±«"J19a52 0 1 tc^T 
« 

[0 02 71 ^:^y^=yyT\A\i^ W\^'yyTXti 

IffiigtCioTliBg^ttTV^S. ±©Jffllgl52 0{4, ll^L 
b. ^A9xi:3y\^:x.—?i)^h-^j:h'f-9m^^n.b^ 

mLx\^h, i^-*ryxwmmt. n%fft^m.\ci 

mi. eiaiSl 6c7)ai:ti«#^A:>3-rs^i:lcJ:'9. "ft 
m'r—9^m^'thbb^i\,z. :xxi-rmL1t^-'Mm:X 
Tbtt-ifzti^ti-^^Wth. 

[00281 ifmmrwm^stis^^ i o trti. 

-fe 0 . i^SvUtai^ 3 2 . Pf mffi'gb 3 2 

H. IIf^*A«3 6, Df5v»A'tb-^^3 6H. 7^/1^ 
:J'38. W>'>''x^i/3>'^<;L'7'4 0. 'f^i^'x^'^-a 
yA;l^yb-:?4 0H. ffi'f 4 2 . i^yVAA. iiJ. 

if^y^A^. ^-T^)r:»7^^yvr3-vAQ. %mm 

gP50, «^7yr5 2, ±-h±ify^^ 7^54, it*> 
W;^^ •y^5 6WftlSSix-CV^S. =5rfc, "f^tttiJ 
'gb-^'3 2H. l*Si3iEA'i'b-:?3 6H. ^fy^-'x^ 
i^a WN';Prb-:?4 0H, ;<?7i>.b-^' 1 2 
ai^b-;J' 1 6HI4. ;Jh*>0^-r<-rS^<:i^iC5:v Steffi 

[00291 ii?^nttiS«3 2{i, >4'*tcP4.**<J^^$ 
iifM«:aj'irb-^'3 2H{4, ia*L=5:V^|^«£. iSS-fc 

i:-mSimizmm-t^ , &:fj-^y^3 0ii. mmitn's 
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3 2f*i<0DfS^A' <7)ffi:^±#^«iaiL-c. ^V'r^)vy 
wtm^^'jtwm^ 5 o^ai^i-r I. . p?m»Ai= 3 e 

2 ^=:^«-ri.^<0g5»r«> S . DfM^A'^t-^' 3 6 

4 0H{i:. Il75L'5^V^I6l^#:. ^-^^y^RX/^m^ 
^^mtfcmm§X'h 0 . ^ yi^'x g 4 0 
^-^aStCjlg^-rS, tf»^4 2{±, DfSiA' 

{fr^ -^7 7i.^>-r-c-J> 0 . llfmtij«3 2 rtiOOf^ 
A' ?:K?ILTf1-S1=4 2(C3/E«-r-S, ;iyx;i<y'<.46 

s-Mffli-ra. ^9:^r5 2«4. ±sij«fiP2o*»^ai:>j 

[ 0 0 3 0 ] 114 . m5m/me\i. nw^^smm. 1 0 

4{4i*>±tflM^07a-^-v-h. m5iiiL-hTim 

T. m 1 T^^ia 6 izm-j^ t^m'^mmm 1 0 <o»f^5:iji 

BJ-^-S. ^rfc, *fi^{:*5{t^iq^M4^«^Sl 0{4. 01 

0 tct> (t s t^iODf ^^w^^atci^ LT . mm 

^mmm i o i: la i o i,ztiiirhmwn^^mmsit 
[0031] ( 1 ) m^mmi^ 

[0032] VfSS,^VmS. 1 0T{4. ^Vr<mizi>^ Pf 

^iSi|5fA$rth4^4 2tc5E«-r^. n?^iK§lt>SI«-e# 

OtcA-sTiifS^ia^lfflcoSSK (02) $-S«?LTt3<. 

»K^WMttai'i=3 2^Df^A' JrD^t'iitffc, Clfl 
IC^^fJC L-C^yT4 4 *W«^raJt'(t^»rrS . CltfOi: 
g', Pf^A' Df^ia:ai't3 2^Df^^A'g3 6-»7 
-f;i^^3 8Wyv''x^'>'3y/N';i/7'4 0 (fi-i'»4 
2) ^;Ky7-4 4^Sfaii:aix^. :ifHzX'0. ^% 
A • *>'nf *;smA t L-CH-fi'i=4 2 , 

[00 33] (2)±-h±ifmf^ 

[0034] immtli±-h±tfX^ -vi- 5 4 ?:W-tt . 

±mmmoi,zxh±i^±imi^ffimi^'t^. t-r. * 



«f«iffllgP 5 0 LT y v=x 3 >->N';ur4 0 l>z± 

^18i:m% (Xx-yn 0 1, d CI S:iS^-r^i5*> 0 

(Xx-yri02) . ClilfciO. ^A-ur^yxcti:. 
:^X7t(y^4 6^«M# 1 8-*df ^ U r;i{fX 3 y h a- 
94 8— ^ Vi^'x^'v' 3 >'>''<;I^y4 0— 1 2— «l 

aisi6^^faii:aEfT.-i.(7)T\ ;<?7ai 2st/«iaisi 

(;^Tr/T10 3. S^mM) . -SWiab^SigBStJt 
ji^^-Sr^iJIfrL (XT^-yri 04 ) . -^^^b*«gjS 
L7t^;*9Ab-^' 1 2HSr:tytC-rS (Xr-yTlO 

AaKJ; 0 t «< ^1. J; 3 IC. ^mSh-^' 1 6 H t 
^At-^' 1 2Hi:co#;ffl!|#l4$:Jt«^L-CIS^$tT.. 

SrflBft (Xf->yn 0 6) . -^l^H c *^ifSS t^Co 

-(:tyit^yy'i4ijm^-^^ (XT-xrio?. i3 

\.^o*>. ^:^y^^yy\A<7im^im^h:^b\izx 

K). -(:^y^t^yTi4cr>i^mx'^6mwi^m^hzt 

X. mta^i 6cotfi:>3m-^3&*-^ffi (mjf3v) 

— (0iJx{?2OO jwV/min ) 

WHtTS (Xx-yTl 08) . xa-rSiJS*s-€ffiU 

Ttc'Sr-^^'o. mm^rm^^mti-t^^tizx^ (x 

7^-yn 0 9, 43^^)^) , ^yyy°5 2i:}m^-^ 

2*»^>ii«i-r-i.^>s^*>'^-uT. «iaisi 6<oi&f^ 

<ti>Ae» (010) 4eJS^'3b'>/tit*)-b(f^S*^. 43 

[0035] { 3 ) ^mmi^ 

[0 03 6] ■^VrmmU5 0^iYl.x^y>'ju^i^3y 

J-^)\^r4 0iZ^mmcomi (03) SrS^$-*l., Ztl 
fciO, =^f^'Jr;<rxCl4. XfX;Ky'<4 6^«JS#l 
8-^^^ 'J r;<rx3 y h a— 7 4 8— y V X ^ 3 > 
>'-C;P7'4 0 (tf»«4 2 ) ^;«9A 1 2^;^ajtll 6-* 

#^a}i:giE*tsc7)T\ mmm4 2izfm^tu::f^fmmA 

h^^VT:^xCbbi^izmi. ;{f7Al 2at/«jajS 
16Sriffiit--&. C<^nf5^^^Atc-^i^t|,#fiR^{4. 
A^M,12 X^m^ixh CI i: J: 0 . Kf^W^rilSr o 
•C^ltti^l 6-Cl^m§n-|., mSIl 6Sl/±$lJffll^2 
Or(4, Bf^lfif4A$raALT*><^#^*c7)^S'J=^*^tlJ 

[0037] ( 4 ) ±ioT^m^ 
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[0038] immij'±-hTif:^-( -y-^ 5 6 ^Wtt . 

•hmmf±*>Twm<r>mt m2) ^wr^-^. -i^t 

2H$r3r7t-rS (;^x>yT20 1, C: ^ S:i&^1-^r*> 

^aiSlt-^16H$:3i-7lw-r-i. (X7^-yr203, 1 

J:'3tlS<^:-&J:e{c. «!ffiSb-:^ 1 6Hi:;&7Ab 

-f\ 2\\>^<r>wmm:'AMX.X^&'^^i\.. mt\t\ 
%Xhh. m\^X. -^l^l§e*iig3aL/c*^*»SrfJBr 
L (Xx-/r2 04) . -5ei«FSe*<igiaL:t'o«fift#. 
18Srfflb.S. (Xf-'yr2 0 5, 36^J-Si§) , — ^B#^ 

[ 0 0 3 9 ] 07 , 08atXia9{4, nfSi^W^a 1 0 

\;z^\^h±'fbmmftL%Twm'{^<ry'w.-mkw-L. m 

T. a 1 3 7 9 tcsc? $ uj^^w-^f^ 
ai oot&^srittH^-r'i., Jtf^Ls ^^m^za^^^hnwit 

*f^a 1 0«±Mfflia52 O<7)lg«gSrl^§S-0iJi: R tT 
l?-0!lf:|3|titBB{i«B&-rS. 

[00 4 0] ( 1) i-«?±(f i&f^ 

[0041] f^^*iA*>±tf ;^>f y ^ 5 4 SrJf-r i: . 
±*Jfflia52 0fc:J:S±t>±{fi&f^**ga4&-rs. i-T, ^ 
yi^'x >- 3 >'^N'7i^:/4 0 tci:*>±{f at^i:*)Tfffflco 
(02) 85:^81^ (;<.x-yr 

3 0 1. ^^S-«fA-r=3ri5*>0^i:'rs ) . -^l^Sf 
*«Uc*>S*»S:f<IIJf-ri. (X7"-yr302) , vlix 
twJ:0. ;<?7A1 2at^^^ttJS5l 6*-VN-i;§^iS. - 

f \mut 3 i)-t-s> s . f s 

7yri.4Sr;^y:TL (XT-yr3 0 3, 3^gjii) . - 
^^fSs^^'i^t/CJ&^l^A^SrWWTL (X-r.yr3 0 
4) , -^Sg**gjaL:t^>;<r9Ab-:J'l 2H?:3r 
WC-r-l. (Xx>yr30 5, lO^igiS) . -SB$^g 

Ift^^tL. 0iUlf7^T'S>5. iggi^T. -^B$Sh*iM 
jgt/^*^*»SrfJliTL (X7^yr30 6) , -^B#rah 

V) mTtC=3ro;ft<i>Xu-rSK5r1Si2Lit&i6. Xn- 
r!Sg**-^fii (0!;Uf2OO /iV/min ) mTt::^r-5?t 
*>?5*>5-fIIIft-i. (X-f 'yr3 0 7. 13^i^) . Xn 
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^SiiiteiO (Xx yr3 08, 184i«ja) , Wts^ 
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